
[MATH2605] Homework 12

Due: Apr. 20

Problem 1

Let u ∈ Rn is a unit vector.

• Consider the Householder reflection matrixM = I −2uuT , whereM ∈ Rn×n.
Show thatM2 = I .
Show thatu is an eigenvector ofM . Compute the engenvalue associated withu.

• Consider a projection matrixP = I −uuT , whereP∈ Rn×n.
Show thatP2 = P and thereforeP = P2 = P3 = P4 = P5 = ...
Show thatu is an eigenvector ofP. Compute the engenvalue associated withu.

• Consider a vectorx ∈ Rn. Geometrically speaking,M inverts theu component ofx, i.e.,Mx ·u =−x ·u.
Then, what do you think the projection matrixP do for theu component ofx?
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